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Views of the Spectrometer
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Overview of spectrometer layout

The double slit defines the longitudinal axis
of the beam / ‘
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Spectrometer Survey Data

Beam
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A little too many decimal places
here ... Survey measurements is to
+0.001 inches.



Spectrometer and Experimental
Parameters

2 slits (0.8 mm each) downstream of RFQ.
* Dipole magnet bend is 12.08 deg.

* Multiwire resolution is 1 mm and range is +/-
24 mm.

« Power of RFQ is 138 kW, 168 kW, 180 kW (1°
pass), 196 kW.



Bl {T.m)

Bdl as function of magnet current ('Y section)

0016 H8 L L
018 - b .
i - ]
3020 - n
_ e I
3022 - ]
. - i
0024 ]
I N ]
0026 F A
L "._-

[ 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 | 1 1 1 1 | 1 1 1 1 1

45 50 55 T 6.5 740 75

Bdl as a function of current

Ic (A)



th dipole ON

ll

Note upper window in eac

Ires wi

Beam on w

[
BT
G

3

S
“llllll_

1

R
m———

ooy
m—

SN
e
=

IS not

h plot

t

IS experimen

in th

relevant

. red is data that is
to blue. The red data

is beam
in sign

Blue data
opposite

IS.

ipped for further analys

See next slide.
BEFORE charging cap change

Il be str

Wi

GxFB 13 SWIC Test

Direction
sowards higher

3

T
S A

No slits

——
AT
T

LR
o

s

]

T
[

R R DB




I solenoid = 6.68 A

I solenpid = 691 A
[ |

I solenoid = 7.1 A
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Tracking peak of distribution only

Deflection and Dipole Strength
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Slope is Bp = p/c = (0.1211+£0.0002) T.m/rad (statistical error only). Solving for
kinetic energy gives (701t 2) keV (statistical error only)



Spectrometer Measurements ||

* Increase sensitivity of multiwires with capacitor
change.

 Measure energy and bunching as a function of
RFQ power.



168 kW RFQ power (forward)
12 KW (reflected)

Dipole current = 6.68 A Dipole current =693 A Dipole cumrent = 7. A
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Energy from peak tracking = 70411 keV
Energy from mean deflection tracking = 703.3+0.6 keV
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196 KW RF power (forward
17 KW (reflected)

Dipole current = 6.8 A

Dipole current = 7.04 A

Dipole current = 7.12 A
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Energy from peak tracking = 71411 keV

Energy from mean deflection tracking = 715t1 keV
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138 KW RF power (forward

7 kW (reflected)

Dipole current = 653 A
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Double Hump Structure for 138 kW??

Dipole current = 7.12 A
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“x” is the mean deflection angle. Seems that there are two humps in the
data.

At 138 kW, there's factor of 3 less voltage on the multiwires.



Double Hump Structure for 138 kW??

Dipole current = 7.12 A
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“x” is the mean deflection angle. Seems that there are two humps in the
data.

At 138 kW, there's factor of 3 less voltage on the multiwires.



Output Energy {keV}

Fit RFQ Power to Output Energy
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Fit is rather bogus because
off DC offset is not 35 keV.
This indicates a non-linear
fit is required.



Conclusion

 KE of H- is between 683 to 715 keV
depending on RFQ power

- Systematic error dominated by Bdl which is ~1%.
- Basically same as TOF measurement ~700 keV.

* Energy distribution shows that bunching only
occurs above ~140 keV.

 There are no particles at 750 keV at 168 kW
and small number at 196 kW.
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